Activation of human monocytes via a non-neurokinin substance P receptor that is coupled to Gi protein, calcium, phospholipase D, MAP kinase, and IL-6 production.
Substance P (SP) is a tachykinin involved in the regulation of inflammatory processes. Tachykinins bind to three subtypes of neurokinin (NK) receptors. However, recently we demonstrated that monocytes express a SP binding site that is not one of the known NK receptors. Activation of this SP receptor leads to the stimulation of MAP kinase in monocytes. In the present paper we show that this novel SP binding site is coupled to a GTP binding protein of the Gi alpha 1/2 subclass. Triggering of the SP receptor leads to a rapid rise in cytosolic calcium. In a more sustained way, SP stimulates phospholipase D (PLD) activity in human monocytes. The effects of SP on calcium, PLD, and MAP kinase activity can be blocked by pretreatment of the cells with pertussis toxin, which is in agreement with receptor coupling to Gi. At a functional level, stimulation of the non-NK SP receptor on monocytes results in the induction of IL-6 production. We show here that the order of potency for activation of monocytes by various ligands is directly related to the Ki for displacement of labeled SP by these ligands. Therefore, our data strongly suggest that the effects of SP are mediated via the novel SP receptor we recently described.